Background: The aim of the study was to investigate the prognostic value of selected
Introduction
Troponin T (TnT) is a protein forming part of the contractile apparatus of striated muscle. Moreover TnT is a recognized biomarker of myocardial injury [1] . In the available literature, several studies have reported that elevated high-sensitivity TnT (hs-TnT) is associated with poor outcomes in patients with stable coronary heart disease, acute myocardial infarction (MI), heart failure (HF), dilated cardiomyopathy, atrial fibrillation or significant aortic stenosis [2] [3] [4] [5] [6] [7] [8] [9] .
Another biomarker, red cell distribution width (RDW), is a measure of the differentiation of the size of red blood cells (anisocytosis). Until now, the RDW parameter has been used mainly as a hematological auxiliary marker indicating an increased destruction of erythrocytes or erythrocytes production dysfunction related to a deficiency of folic acid, vitamin B12, iron or ongoing inflammation. Recently, numerous publications have demonstrated the usefulness of RDW also as a prognostic factor for various cardiovascular diseases, such as coronary artery disease, chronic HF, perioperative stroke, idiopathic pulmonary hypertension and severe aortic stenosis [10] [11] [12] [13] [14] . The usefulness of hs-TnT and RDW in patients with severe symptomatic aortic regurgitation undergoing valve surgery in a 30-day follow-up are not established. As there is a need to complement the tools to determine the risk in patients with aortic regurgitation eligible for valve surgery it was sought to observe the usefulness of these biomarkers in this group of patients.
Methods
This was a prospective study of consecutive patients with hemodynamically significant aortic regurgitation (vena contracta > 6 mm, effective regurgitant orifice area > 30 mm 2 or pressure half-time < 200 ms) and without significant atherosclerotic changes in the coronary arteries that were qualified to cardiac surgery and subsequently underwent elective replacement or repair of the aortic valve. The exclusion criteria were: a lack of consent to participate in the study, significant atherosclerotic changes in the coronary arteries identified Committee.
Statistical analysis
A statistical analysis was performed using SAS version 9. 
Results
The study included 205 patients who underwent aortic valve surgery with or without concomitant procedures. In 97 patients a mechanical aortic valve prosthesis was implanted, and in 77 a biological valve. The mean age in the study group was 58.7 ± 7.7. Seven (3.4%)
of the patients in the study had a previous MI, but currently none of the patients had significant atherosclerotic changes in the coronary arteries. Sixteen (8%) patients had significantly impaired left ventricular systolic function (ejection fraction ≤ 35%). The mean plasma preoperative hs-TnT level was 20.7 ± 13.9 ng/L. Patients in NYHA class II, III and IV had a significantly higher levels of hs-TnT compared to patients in NYHA class I. Baseline characteristics of the patients are presented in Table 1 .
Six patients died during the follow-up period as a result of gradually increasing multiorgan failure (2 patients with LVEF ≤ 35%, 3 patients with LVEF 36-50%, 1 patients with LVEF > 50%). The actual mortality was 2.9% vs the mortality 3.5% predicted by the 
Discussion
The present paper demonstrated the prognostic significance of hs-TnT and RDW in predicting major complications including death in patients with severe symptomatic aortic regurgitation undergoing aortic valve surgery in postoperative 30-day follow-up.
Troponin T is a polypeptide that is part of the striated contractile muscle apparatus.
The TnT function in all types of striated muscles is the same. As one of the three proteins included in the troponin complex, it performs key functions in the process of muscle contraction. A very important aspect, from a diagnostic point of view, is the fact that the sequence of troponins of cardiac origin differs from the sequence of skeletal muscle troponins. Thanks to this, after obtaining specific monoclonal antibodies, it became possible to use them in the diagnosis of ischemic heart disease. Currently, it is believed that cTnT is the best laboratory parameter in the early diagnosis of acute MI. Considering the fact that cytoplasm of cardiomyocytes contains a small amount of free troponins TnT and TnI, even small damage to the cell membrane (e.g. in the initial phase of myocardial ischemia) causes their release and the ability to be detected in the blood sample under study [15, 16] . High sensitivity tests, which have been available for several years, are able to detect very low levels of troponin T present in the blood with high reliability [17] . Significant heart valve defects can often result in pressure or volume overload of the heart cavities. Hypertrophy and remodeling of the myocardium is a response to increasing overload. This mechanism initially restores and maintains the tension of the left ventricular wall. However, long-lasting additional burden on the myocardium causes progressive degenerative changes of the myocardium, which are accompanied by slow processes of necrosis and fibrosis, which may be a reason for the presence of TnT in the blood [18] [19] [20] .
The predictive power of the preoperative TnT for death in 30-days follow-up in a group of 224 patients with surgically treated severe aortic stenosis was previously demonstrated [9] . Moreover, in a small group of 60 patients with severe aortic valve stenosis undergoing aortic surgery, preoperative TnT was an important predictor of serious postoperative complications in long-term follow-up [21] . Also, in a study of a group of 24 patients undergoing mitral valve replacement surgery, elevated values of postoperative TnT significantly correlated with the length of postoperative hospital stay [22] . On the other hand, Piekarska et al. [23] didn't show a significant correlation between postoperative TnT level and the results of surgical treatment of patients with severe aortic stenosis. It has also not been
shown that the preoperative troponin improved the result of the STS calculation in patients undergoing aortic valve replacement [24] .
Red cell distribution width is a simple, cheap and widely available parameter, determined in each patient during the standard blood test. So far, the predictive capacity of the RDW in the area of patients with valvular heart disease has been described in a few publications [10] [11] [12] [13] [14] . The predictive value of the RDW for serious complications and death in patients with severe aortic stenosis has previously been described, and the occurrence of perioperative stroke of the central nervous system in the group of patients undergoing heart valve surgery [12, 14] . In turn, 2 studies on groups of 250 and 175 patients with severe aortic valve stenosis who underwent transcatheter aortic valve implantation (TAVI) showed a significant correlation between elevated RDW values and the occurrence of an increased risk of death and serious complications in long-term observation [25, 26] . 
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